NOTE oy te OCCURRENCE or tne SAND-ROCK
conTaINING BONES 0F EXTINCT SPECIES or MARSUPIALS
(Ewu, Kanaaroo, Wosear, E1c.,) o8 KixN¢ ]suanD,

Bass StrarT, TAsMANIA.

By Wiunian Axpersoy, F.R.S.E., F.G.S,,
formerly of the Geological Surveys of New South Wales and
India; late Government Geologist of Natal.
b o

Daring a recent visit to King Island I was, through the kind-
ness of Mr. J. M. Bowling, fortunate in being able to make a
cursory examination of the deposits in which the bones of
extinet species of Marsupials occur, and to obtain a small
collection of the fossils which are now deposited in the Austral-
1an Museum, Syduey.

Jt has not previously been observed that the wind-blown
sand forming the recent dunes is not the original matrix of
the fossils. Ience this note !

The literatnre dealing with the geology of the island, the
occurrence of the deposits and the description of their bone
contents is as yet of a very limited character. The earliest
reference to the fossil bones is a short note, recording their
discovery by Mr. Bowling, published in an early number of
the King Island ¢ Record,” ! subsequently followed by a paper?
in which Professor Baldwin Spencer and Mr. J. A. Kershaw
describe a collection of these bones and a paper® by Mr. F.
Debenham on the general geology of the island.

Allusion is made, in a papert by Mr. ¥. Noethng, to the
oceurrence of remains of Nototherium, obtained by Mr.

1 The Record, King Island, i., 2, 6th Dec., 1905.

2 Spencer and Kershaw—DMem. Nat. Mus. Melbourne, 3, 1910.
Debenham—Journ. Roy. Soc. New South Wales, xliv., 1910, p, 560.
Noetling—Proc. Roy. Soc. Tas., 1911, p. 124.
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Stephenson of Yambacoona, while draining a swamp on his
property in the northern portion of the island. The specimens,
consisting of portions of the lower jaw are now in the Victoria
Mnsenm, Lannceston, and are the first and only specimens vet
obtained from theisland. These remains, however, occurred in
an inland lake deposit and not in marine coastal accumnlations
such as the ossiferous sand-rock of the southern end of the
island, with which this note deals. They are probably
geologically earlier, as, so far, there have been no evidences of
contemporaneity with the extinet species of Marsupials above
referved to.

The deposits from which the bones were collected and from
which the specimens were obtained which were described by
Professor Spencer are situated near the extreme southern
point of the island, on the most sontherly of Mr. J. M. Bowl-
ing’s farms, to the south-east of Snrprise Bay. The sand-
dunes in this locality attain a cousiderable elevation. They
are the most extensive on the southern half of the island, and
with the ossiferous sand-rock occurring among them, cover its
most southerly promontory, the geological formation of which
consists of metamorphosed sedimentary rocks, chiefly phyllites,
schists, quartzites, ete. similar to those exposed in other parts
of the island.  Outerops of these are not infrequent protruding
from among the sand deposits and they nsually prevail along
the nmmediate foreshore, aronnd the southern end of the
island,

The bones are usually found in the loose wind-blown sand
now forming the recent sand-dunes, but this is not their
original matrix, which is generally a fairly hard sand-rock, of
a reddishi-brown colour, coarse in texture and freguently ex-
posed through the sand-dunes.  There is no apparent lamina-
tion 1 the deposit, yet on the eastern aspect of the peninsula,
it onterops throngh the sand in numerous bold, parallel ridges,
exhibiting snspicions of false bedding, which form quite a feat-
ure in the sand-dnne landscape.

These ridges of sand-rock appear to have a decided southerly
dip which, however, may perhaps be dne to blown sand
weathering.  This, in other regions, is very often the case, and
is chiefly due- to the occurrence of a persistent prevailing
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wind.  In exposed areas, where the winds are variable and
non-persistent, snch degradation of similar strata produces
most irregular onterops unless the deposit has been distinetly
bedded originally, in whielr case the stratilication becomes
cmphasised rather than obliterated.  Awong the higher ex-
posures ol the sand-rock there are fairly extensive onterops of
light colonredcaleareous and siliceons rocks containing numerons
concretions, some of which wre of constderable thickness
dividually and usually avregularly vermiform in character,
Some are hollow, but the majority are solid.  So far as my
cursory examination went they showed no plant structure
althongh often a radiating structure 1s present which is prob-
ably avagonite. By their size and the fregunency of their
ocenrrence it is possible they may represent roots or stems of
plants and trees.  On the other hand, there are, the world over,
caleareons deposits in which segregation, dne to chemical
agencies has produced the most curionsly contorted coneretions
which have had no counection whatever with aun organic
origin, At the same time, I may mention the fact that in
climates which are uot so very different from that of the
sonthern part of Australia, I have known ocenrrences such as
the following :—On the west coast of Madagascar, and on the
opposite east coast of Afiica, where the rocks consist chiefly of
Cretaceons calcareous strata, the recent deposits now forming,
principally amoug the mangrove swamps, are calcareous,
There, one occasionally sees, especially inan estnary which has
become move or less silted np, and is in process of geological
regeneration, that the deposited matier is a calcareonsly
cemented mud exhibiting hollows which originally were ocen-
pied by the roots and in some cases the lower ends of the
stenms of the mangrove. [n the King Island concretions there
are no signs of vegetable structnre and to all intents and
purposes they might be fulgurites, or worm burrows, filled with
calcareons material,

Other calcareons deposits containing similar concretions
ocenr in different parts of the island near the coast; one such
onterop is abont a mile to the north of the township of Cnrrie.
These deposits, on the sonthern peninsnla, abut against each
other in sneh a way that they would seem to be contempor-
aneous with the red sand-rock. Besides the concretions the
southern calcareous deposits contain isolated specimens of the



278 RECORDS OF THE AUSTRALIAN MUSEUM.

bones of extinct species of Marsupials. Mr. Bowling informed
me he had obtained a number of specimens from them. There
are no pebbles or boulders in either the calcareons or the red
sand-rock except in the immediate vicinity of the metamorphie
rock ountcrops. These deposits are now exposed gnite near the
highest parts of the sand-dunes and of the pemnsula. 1In
some cases the highest ontcrops consist of the metamorphic
slates, qnartzites, ete., and the bone-bearing deposits are present,
at least over one hundred and fifty feet above sea level.

The fossils ocenr sparingly in the calcareous and siliceous
deposits but are quite common in the hard sand-rock. In the
former they have to be chiselled out, while in the latter a
pointed implement of some kind is necessary to velease them
from the matrix and careful manipulation is needed if a useful
specimen is to be obtained.  On the outerops of the sand-rock,
fossil bones are extremely plentiful and are distributed
promiscuously throngh them,the long bones and jaw bones often
protruding from the exposed surfaces at all angles and some-
times resting intimately npon each other in conples and
bunches. There are no instances of the ocenrrence of whole
skeletons or even portions of the same skeleton being found
together. In the sand-rock itself and frequently in the loose
sand, even at the highest exposures specimens of more than one
species of bivalve are of freqnent occurrence, together with
numerous stont operenla of Gasteropoda, and much comminuted
shell material is disseminated through the deposits.  Those
portions of the bones exposed to the atmosphere on the out-
erops of the sand-rock ave usnally eroded by the action of wind
blown sand and for the same reason, all the bones whieh are
present in the recent loose sand make equally bad specimens.

There is Iittle donbt in my mind that these deposits, with
the exception of the blown sand, have been formed nnder
marine shallow water conditions. The occurrence of the
bones on every exposnre justifies such a conclusion. They
are seattered indiscriminately through the matrix showing
no arrangement in layers and it seems certain that the animals
whose remains are here embedded did not die in the position
in which their bones are fossilised.  There had been little or
no erosion of the bones prior to their deposition and even the
teeth in the lower jaws of the various genera are mostly intact
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and in position, except after exposnre in the blown sand. 1t
is move than probable that these detached skeletal remains
have been conveyed to their present position in the sand-rock,
not by running water bnt by a gradnal assimilation, into an
estuarine or coastal sandy deposit, of the already disjointed
skeletons, probably from the immediate foreshore where they
had been accumulated after death. Other facts which lend
support to the conclusion that these deposits were formed
nnder marine coastal conditions are the presence of several
species of mollusea, with opercula of Gasteropoda, fragments
of shells, and muech comminuted shell material.

This seems to me the most feasible explanation which would
account for the wide distribution of the individnal bones of the
varions genera of animals occurring in the sand-rock, If they
lad been fossilised in the place whue the animals died there
would, of a certainty, have been present local accumnlations of
bones which had belonged to one individunal skeleton or a portion
of one. In all the bones that have been picked up there is, so
far as observation has gone, no trace of any individual specimen
exhibiting marks of haviug been gnawed by carnivora, althongh
the boues of a much larger “native cat” than the present,
speeies appear lndx.scnmnm.tely mixed with them. This would
tend to show that the bones were not exposed for any length
of time before their deposition in the sand-rock.

The majority of the specimens whieh lave been loosened
from the original matrix and are now found detached amoug
the sand of the recent dunes oeccur in close relation to the
bones of the same genera of the present day, together with
those of the sheep and horse, so that in collecting, a certain
amonnt of diserimination is necessary. They have, almost in
every case, been liberated from the original matrix by the
tritrating effect of the wind-blown sand on the exposnres of
the hardened sand-rock, thns freeing the bones and leaving
them isolated in the recent sands. T}ns action has contmued
further on the loose exposed bones, resnlting in the
destruction of the external boney surface and the laying bare
of the spongy interior. Especially is this the case with the ends
and articnlar surfaces of the long bones, although not confined
to them.
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Similar cases of erosion by wind-blown sand are not uncom-
mou where it has acted upon the later geologieal formations,
Its action on granites and other plutouic and intrusive rocks is
well known.  One particularvly good example of this ocenrs
along the south east coast of Afriea, on the littoral of Zululand,
where high cliffs of Tertiavy strata are being gradually worn
away by blown sand weathering, leaving detrital heaps, at the
bottom of the cliffs, of fossils, lignitie wood and fragments of
foraminiferal mestones, which are present in thin beds in the
sections above.  These cliffs present a enrions aspect, showing
the thin protending limestones, the much excavated sandy beds,
while the clayey deposits ave ent into the most wonderfully
Yantastic shapes but often present morve or less flat and fairly
extensive exposnres forming a remarkable and sometimes
grotesque featnre in the coastal seenery, jnst as these outcrops of
sand-rock form a distinetive feature in the landscape of the
sand-dnnes, on the sonth coast of King Island.

The sand-dunes themselves have not been formed in the
ordinary way, by the heaping up of wind-blown beach sand
but chiefly consist of sand  particles resnlting from the
trituration of the sand-rock, from the period of the elevation
of the island after the last subsidence, to the present day, no
donbt assisted to a small extent by the drifting sea-shore
sands.  Althongh iu the majority of cases the chief orvigin of
dune sand, except perhaps on a desert coast line, is un-
donbtedly hlowu shove sand, 1 some cases where there have
beeu nplifts of the coast line, the rocks of which consist of late
geological formations, sneh as Pleistocene, Tertiary, or even
Cretaceons strata, the aceretion to the amonnt of sand, and its
chief sonrce after these beds had become dry lamd has been
from the wind-blown sand degradation of sneh exposed soft
deposits. Just as i this case on King TIsland, the present-
day sands of the southern coast dunes are undoubtedly to a
small extent composed of blown beach sands, but the major
portion consists of the triturated sand grains eroded by the
wind from the hardened fossiliferons sand-rock.

The fact that similar boue deposits are known to oeenr at
points on both coasts of the island wonld lTeud sppport to the
conclusion that duving the deposition of the sand-rock, con-
taining the isolated specimens of fossil bones, the whole island
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was at a moch lower level and was necessarily not so large
as al present, pomting to a period of submergence. 1t is even
possible that it nnderwent a sndden sinking, nup to a certain
level, the vexult of which may account for the killing off of large
numbers of the animals whose bones have been subseqnently
found as fossils in the sand-rock.  This period of suhmergence
may not have been of any great duration, as there are no
evidences of raised beaches or other data suggestive of a
lengthened period of submergence.  But it seemns to me that in
suggesting a possible explanation for the presence of this
deposit, with its enclosed osseous remains, some snch ocenrrence
as the above must have taken place.  From other sources we
have evidences of great physical distnrbances in recent geological
thmes over the area now known as Bass Strait, and it seems
quite probable that this snggested disturbance on King Island
ocenrred as a part of these physical changes in the geography
of this region.

The whote subject of the physical geology of the islands in Bass
Strait, which form partially snbmerged conuecting links be-
tween the continent of Australia and the island of Tasmania, is
one of exceeding interest but as yvet one which has hardly
been tonched upon by geologists and zoologists.  There is no
donbt that when this snbject has beeu worked up, not only
will there be some remarkable facts discovered, both zoological
and palacontological, but also facts of importance which may
have far reaching applications in  Australasian  physieal
geology, relating to the geological movements of this most in-
teresting portion of Aunstralasia, which have taken place with-
n geologically recent times.  Kven now some enrious facts in
distribution are known; for instance, the large islands, called
the Hunters, to the sonth of King Island and lIying off the
north coast of Tasmama, although only separated from each
other by a strait, not three wmiles wide, until lately showed a
curions zoological anomaly. The geological formation of the
two islands differs, the western consisting of granite and the
eastern of metamorphic sedimentary rocks. The strait now
undonbtedly occupies a line of fault, which within recent
geological times cansed the separation of the two islands. It
has been reported that within living memory the western
island was overrun by wallaby while the eastern was absolutely
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free from these marsupials, nntil recently when they were
mtroduced from the western island.  Reports arealso frequent
of animals having been occasionally met with, which were
entirvely different from the ordinary marsupials to which the
layman has been accustomed.  Althongh such reports are not
always to be velied upon in their entirety, it has been my
experience, in different parts of the world, that where a lay-
man without any special scientific knowledge or even a native
(as 1 the case of the Okapi of central Africa) has noted some
peculiarities in animals he has either killed or seen, which
seemed to him to distinguish them from others he has been
acquainted with, it is always judieious to bear the fact in
mind and endeavour if possible to prove or disprove it as
oceasion offers. At any rate this snbject must inevitably be
dealt with as it is one of the most interesting in the physical
geology of the Anstralian continent.

In their Memoir “ A Collection of Sub-fossil Bird and
Marsnpial Remains from King Island, Bass Strait,” Prof. W.
B. Spencer and Mr. J. A. Kershaw, the Director and Curator
respectively of the National Musenm, Melbonrne, described
the remains of an Emu (Droutceus iminor) first fonnd on Kan-
garoo Island, or Tle Decres, discovered by Admiral Bandin’s
expedition in the ships Géographe, Natnraliste and Casnarina,
in 1802, of small size, and ** possessing when yonng a greyish
plimage that became quite biack when the bird reached
maturity ' ; to the osseons remains of a bird (believed to be
identical) found on King lIsland, the above anthors applied
the mname of Dromens winor.  The Phascolomine or
Wombat remains found on King Island enabled Messrs.
Spencer and Kershaw, supplemented by bones from other
islands 1n the Ntrait, and historical data, to show that the
name DPhoscolomys wrsinus, Shaw, must be restricted to the
“Wombat of the Bass Strait Islands.” Amongst the other
osseous remains obtained and deseribed, were those of two
“Native Cats ” (Dasyurus), a larger and a smaller species;
to the larger of these the name Dasyris bowlingt was applied.
In addition to these fossils portions of six other existing
Marsupials were obtained.
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BIRD anp MARSUPIAL BONES rrom 1 SAND-ROCK
DEPOSITS or KING ISLAND, BASS STRAIT.

Presented by Mg. Wi, ANpErsoN, February, 1914

4 1. tibio-tarsi Dromaeus minor, Spencer.
8 ) 3 .
1 pt. sternum o0 “
3 fibule 0
9 r. femora ... . ©
8 L,
5 r. tarso-metatarsi ... % x
6 1 . o
rd vertebre
5 rt. pelves . %0
2 skulls Macropus ruficollis, Desinarest.
1 1. ramus mand.
1 incisor tooth - 3.
1 pt. mandible N
1 skull (calvarium) ... s .
b costae " .
1 skull (Opossnm ?)
2 . Phascolomys ursinus, Shaw.
3 mandibles ... . sp.
2 1. ramus mand. . -
2 r. ., 00 ’
1 skull Dasyurus howlingi, Spencer.
1 r.ramus mand. ... .. ? maculatus, Kerr.
1 L o0 o0 W) . sp.
2 (bird ribs) ... ..
|

Addendum.—To the brief ¢ Literature™ previonsly given,
must be added a paper by Mr. F. Chapmau, “Notes on a
Collection of Tertiary Limestones and their Fossil Contents,
from King Island (Mem. Nat. Mus. Melbn., No. 4, 1912 p.
39, pls. vi. and vii.)






